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$EVWUDFW
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'HOD\'LVUXSWHG7ROHUDQW1HWZRUNVQHWZRUNQRGH
YLVLWLQJFRQWURODQGLGHQWLI\LQJSUREOHPEHFRPHVWKHPRPHQWRXVVDIHPHQDFHRI'71QHWZRUNV7KLVWKHVLVDGYDQFHGD
QRGHLGHQWLILFDWLRQVFKHPHEDVHGRQWKHWUXVWDEOH0HUNOH+DVK7UHH0+7DGRSWLQJG\QDPLFSURJUDPPLQJDOJRULWKPWR
FRQIRUPWKHEHVWELQDU\VHDUFKWUHHFRQIRUPLQJWUXVWDEOH0HUNOH+DVK7UHHDFFRUGLQJWRWKHEHVWELQDU\VHDUFKWUHHDQG
VLJQLQJWRWKHYDOXHRIURRWQRGHDQGLQIRUPDWLRQVHULDOQXPEHULQWKH0HUNOH+DVK7UHHVHQGLQJWKHIUDJPHQWDWLRQWRWKH
QH[W QRGH DQGSURYLGH WKLV IUDJPHQWDWLRQ¶V LGHQWLI\LQJ FKDLQ LQIRUPDWLRQ VHULDO QXPEHU WR LGHQWLI\ WKH IUDJPHQWDWLRQ
$QDO\]LQJUHVXOWVKRZVRQWKHSUHPLVHRIHQVXULQJWKHVDIHW\RI0HUNOH7UXVWDEOH7UHHVLJQDWXUHVFKHPHWKLVVFKHPHKDV
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'710HUNOH+DVK7UHHLGHQWLILFDWLRQVLJQDWXUH
3UHIDFH
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XVHOHVV,IODFNLQJRIHIIHFWLYHDXWKRUL]LQJPHFKDQLVPXQDXWKRUL]HGXVHUVPD\PDNHDORWRIMXQNGDWDZKLFK
ZLOOEULQJ LPSRQGHUDEOH LQIOXHQFH WR'71QHWZRUN6WRULQJ WKHVH MXQNGDWDZLOOH[KDXVW WKH OLPLWHGVWRULQJ
URRPRIWKHQHWZRUNQRGHZKLOHGHDOLQJRUWUDQVPLWWLQJWKHVHGDWDZLOOH[KDXVWWKHOLPLWHGHQHUJ\RIWKHQRGH
$FFRUGLQJ WRQHWZRUN UXOHV HYHU\QHWZRUNQRGHKDV WKH UHVSRQVLELOLW\RI VWRULQJFDUU\LQJDQG WUDQVPLWWLQJ
GDWDIRUDQ\RWKHUOHJDOQRGHVLIODFNLQJRIHIILFLHQWLGHQWLI\LQJDXWKRUL]DWLRQPHFKDQLVP'71QRGHFDQQRW
GLVWLQJXLVKWKHOHJDOGDWDIURPWKHMXQNGDWD6RQRGHPD\EDOHIXOO\EHH[SDQGHGWKHFRQVXPSWLRQRI'71
UHVRXUFHVLQXQNQRZQFLUFXPVWDQFHV'RV'HQLDORI6HUYLFHDWWDFKWRWKHQHWZRUNVLVIRUPHG6RWKHMXQN
GDWDPXVWEHIRXQGDQGGHOHWHGLQWKHHIILFLHQWLGHQWLI\LQJPHWKRG
7KLV SDSHU DGYDQFHG D QRGH LGHQWLI\LQJ VFKHPH EDVHG RQ IUDJPHQWDWLRQ DFFRUGLQJ WR '71 QRGH¶V
LQIRUPDWLRQ WUDQVPLWWLQJ FKDUDFWHULVWLFV GLYLGLQJ WKH LQIRUPDWLRQ LQWR IUDJPHQWDWLRQV LQ GLIIHUHQW RU VDPH
OHQJWKGLYLGLQJWKHWLPHLQWRVHYHUDOIL[HGOHQJWKWLPHVORWVDWWKHVDPHWLPHDQDO\]LQJWKHDFWLYLW\RIHYHU\
IUDJPHQWDWLRQ LQ KLVWRU\ WLPH VORWV HVWLPDWLQJ WKH DFWLYLW\ RI HYHU\ IUDJPHQWDWLRQ LQ WKH QH[W WLPH VORW E\
ZKLFK FDOFXODWLQJ WKH HVWLPDWHG SUREDELOLW\ RI EHLQJ YLVLWHG RI HYHU\ IUDJPHQWDWLRQ LQ WKH QH[W WLPH VORW
$FFRUGLQJWRWKHHVWLPDWHGSUREDELOLW\RIEHLQJYLVLWHGRIHYHU\IUDJPHQWDWLRQLQWKHQH[WWLPHVORWDGRSWLQJ
G\QDPLFSURJUDPPLQJDOJRULWKPWRFRQIRUPWKHEHVWELQDU\VHDUFKWUHHHYHU\QRGHLQWKHWUHHFRUUHVSRQGHQW
WRDIUDJPHQWDWLRQFRQIRUPLQJ0HUNOH+DVK7UHHDFFRUGLQJWRWKHEHVWELQDU\VHDUFKWUHHFRQVWLWXWLRQURXWH
IURP WKH IUDJPHQWDWLRQ¶V FRUUHVSRQGHQW  QRGH LQ 0HUNOH +DVK 7UHH WR URRW QRGH FRPSRVLQJ WKLV
IUDJPHQWDWLRQ¶VLGHQWLI\LQJFKDLQDQGVLJQLQJWRWKHYDOXHRIURRWQRGHDQGLQIRUPDWLRQVHULDOQXPEHULQWKH
0HUNOH +DVK 7UHH DIWHU UHFHLYLQJ WKH IUDJPHQWDWLRQ E\ WKH QH[W QRGH LGHQWLI\LQJ WR WKLV IUDJPHQWDWLRQ
DFFRUGLQJ WR WKH LGHQWLI\LQJFKDLQDQG LQIRUPDWLRQVHULDOQXPEHU ,GHQWLILFDWLRQSDVVHGZLOO OHDG WR WKHQH[W
IUDJPHQWDWLRQ¶VLGHQWLILFDWLRQRUZLOOEHGHOHWHGDVMXQNGDWD(PXODWLRQUHVXOWVKRZVWKLVVFKHPHKDVKLJKHU
VDIHW\RQLQFUHDVLQJQRGHHIILFLHQF\DQGUHVLVWLQJLQYDOLGDXWRJUDSKOHVVWUDQVPLWWLQJFRVWLQWKHLQIRUPDWLRQ
WUDQVPLWWLQJSURFHVVDQGFDOFXODWLQJH[SHQVHRIQRGHLGHQWLI\LQJSURFHVV
5HODWHG:RUN
$VRIWKHXQFHUWDLQW\RI'71¶VWRSRORJ\VWUXFWXUHDQGQRGH¶VUHODWLYHVSDUVHQHVVQRFKDLQDPRQJQRGHV
H[LVW QRGHV FDQ QRW LQVWDQWDQHRXVO\ FRQQHFW WR WKH IL[HG LQIUDVWUXFWXUH VXFK DV JDWHZD\ HWF DQGSURWHFW
'71¶VLQIRUPDWLRQVDIHW\E\DGRSWLQJRULJLQDOQHWZRUNVDIHW\VFKHPHZKLFKEURXJKWJUHDWFKDOOHQJHWRWKH
UHVHDUFKRI'71VDIHW\SUREOHPV$IWHUDQDO\VLVWRWKHRULJLQDOVDIHW\PHWKRGVE\1$VRNDQDQGVRRQWKH\
DGYDQFHGWKHXVDELOLW\RIFU\SWRJUDSK\EDVHGRQLGHQWLILFDWLRQLQ'71>@7KH\DOVRDGYDQFHGWKHVFKHPH
RI LGHQWLI\LQJ IUDJPHQWDWLRQV E\ FRQIRUPLQJ +DVK %LQDU\ 7UHH ZKLFKLVXVHGWRFRQIRUPLQJ +DVK %LQDU\
7UHHJUHDWO\UHGXFHGVRXUFHQRGH¶V+DVKFDOFXODWLQJDPRXQWDQGHYHU\IUDJPHQWDWLRQ¶VVXSSRVHG+DVKYDOXH
6L]HRIELQDU\WUHHQHHGVWRFRQIRUPLVUHODWHGWRDPRXQWRIVLJQDWXUHQHHGVWRPDNHWKHPRUHVLJQDWXUHQHHGV
WRPDNHWKHELJJHUELQDU\WUHHQHHGVWRFRQIRUPWKHPRUHWLPHDQGURRPQHHGVWRFRQVXPH'HIUDZ\.(
6ROLV - 7VXGLN * DGYDQFHG D FRQILGHQWLDO LGHQWLI\LQJ VFKHPH >@ RQ WKH UG ,QWHUQDWLRQDO &RPSXWHU DQG
$SSOLFDWLRQ&RQIHUHQFHLQZKLFKLVDGRSWLQJVRFLDOUHODWLRQVKLSWRUHDOL]H'71WUDQVPLWWLQJGDWD$QG
KHDGRSWHGWKHUHDOVRFLDOQHWZRUNGDWDWRYDOLGDWHWRWKHDGYDQFHGVFKHPH7KLVVFKHPHDOVRKDVSUREOHPVRI
FRQVXPLQJPRUH WLPH DQG URRP DQG QRW HDVLO\ WR EH SXW LQWR HIIHFW 1 %KXWWD *$QVD DQG ( -RKQVRQ
DGYDQFHG '71 VDIHW\ IUDPH >@ ZKLFK LQWHQVLYHO\ GLVFXVVHG UHTXLUHPHQWV IRU OLJKW ZHLJKW VHFUHWH NH\
PDQDJHPHQWDQGOLJKWZHLJKW$$$LGHQWLI\LQJIUDPHFDQEHXVHGWRUHVROYHLGHQWLILFDWLRQDQGDXWKRUL]DWLRQ
'RV DWWDFK XVHUV¶ DQRQ\PLW\ HWF$V RI'71QHWZRUN¶V LVRPHULVP OLPLWDWLRQ RI'71QRGH¶V HQHUJ\ DQG
WUHDWLQJDELOLW\ DOWKRXJK WKLV VFKHPHDFKLHYHG OHVV LQIRUPDWLRQFRQVXPSWLRQRI VHFUHWHNH\PDQDJHPHQW LW
FRXOGQRWHQVXUHG\QDPLFXSGDWHVRIVLJQDWXUHDQGVWLOOEHOLPLWHGE\WKHVLJQDWXUHDPRXQW
-DQVHQ5 DQG%HYHUO\5 DGYDQFHG DNLQG RI WKUHVKROG SLYRW VFKHPH >@ XVHG WR UHVROYLQJ VHYHUH'71
VDIHW\ SUREOHPV7KLV WKUHVKROG SLYRW VFKHPH FDQ UHVLVW WUDIILF IORZ DQDO\VLV VRXUFH QRGH DQRQ\PLW\ QRQ
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FRQQHFWLYLW\EHWZHHQVHQGHUVDQGUHFHLYHUV%XWODFNLQJRI WKHDELOLW\RIGLVWLQJXLVKLQJOHJDOGDWDIURPMXQN
GDWDVRWKHQRGHPD\EHEDOHIXOO\XVHGWRFRQVXPHOLPLWHG'71UHVRXUFHVLQXQNQRZQFLUFXPVWDQFHV+DRMLQ
=KX DGYDQFHG DQ 2%%$ 2SSRUWXQLVWLF %DWFK %XQGOH $XWKHQWLFDWLRQ LGHQWLI\LQJ PHFKDQLVP EDVHG RQ
LGHQWLILFDWLRQ LQ RUGHU WR UHGXFH WKH LQIRUPDWLRQ FRQVXPSWLRQ LQ WUDQVPLWWLQJ SURFHVV %XW LW ODFNV RI
LGHQWLILFDWLRQWR%XQGOHLWVHOILQLQIRUPDWLRQWUDQVPLWWLQJSURFHVVDQGLWQHHGVPXFKWLPHIRUHYHU\%XQGOH¶V
VLJQDWXUHLWQHHGVPXFKURRPIRUHYHU\VLJQDWXUH¶VVL]HDQGSXEOLFNH\FHUWLILFDWHPHDQZKLOHLWQHHGVH[WUD
FRQVXPSWLRQIRUYDOLGDWLQJFHUWLILFDWH¶VYDOLGLW\
1RGHLGHQWLI\LQJVFKHPHEDVHGRQWUXVWDEOH0+7
)UDJPHQWDWLRQSUREOHPLVDVSHFLILFFKDUDFWHULVWLFIRU'71$VRIFRQQHFWLYHFRQVWDQF\FDQQRWODVWORQJ
ZKHQ LQIRUPDWLRQRYHUVL]H WKHZKROH LQIRUPDWLRQ FDQQRW EH WUDQVPLWWHG WR WKHQH[W QRGH LQRQH WLPH$Q
HIILFLHQW UHVROYLQJ VFKHPH LV WR GLYLGH WKH LQIRUPDWLRQ LQWR VHYHUDO VPDOOHU VXELQIRUPDWLRQ IUDJPHQWDWLRQV
ODEHO WKH LQIRUPDWLRQ VHULDO QXPEHU IRU HYHU\ VXELQIRUPDWLRQ IUDJPHQWDWLRQ 7UDQVPLWWLQJ VRPH
IUDJPHQWDWLRQ LQ GXUDEOH FRQQHFWLRQ FRQWLQXH WR WUDQVPLW WKH UHVW RI IUDJPHQWDWLRQ LQ WKH QH[W GXUDEOH
FRQQHFWLRQ WLOO WUDQVPLWWLQJFRPSOHWLRQRI WKHZKROH LQIRUPDWLRQ%HFDXVHRI IUDJPHQWDWLRQSUREOHP LI WKH
PLGGOHQRGHVGRQRWUHFHLYHWKHZKROHLQIRUPDWLRQWKH\PD\FDQQRWLGHQWLI\WRWKHUHFHLYHGIUDJPHQWDWLRQ
SHUIRUPDQFHSUREOHPLVDQRWKHUSUREOHPWREHVROYHGIRU'71DVODFNLQJRI'71UHVRXUFHVKRZWRIXUWKHVW
UHGXFH FRQVXPSWLRQRI'71VDIHW\ LGHQWLILFDWLRQEHFRPHV WKHNH\SRLQW RI UHVROYLQJ'71VDIHW\SUREOHP
7KH PHWKRG RI DGRSWLQJ WUDGLWLRQDO SXEOLF NH\ VLJQDWXUH EURXJKW PXFK FRQVXPSWLRQ RI FDOFXODWLQJ DQG
WUDQVPLWWLQJ ZKLFK LV QRW VXLWDEOH IRU '71 %DVHG RQ WKH DERYH WZR SRLQWV WKLV WKHVLV DGYDQFHG D QRGH
LGHQWLI\LQJVFKHPHEDVHGRQIUDJPHQWDWLRQ
• 'LYLGH WKH LQIRUPDWLRQ LQWR IUDJPHQWDWLRQV LQ VRPHRU GLIIHUHQW OHQJWK DQGGLYLGH WLPH WR VHYHUDO WLPH
VORWVLQFHUWDLQOHQJWK
• $QDO\]H HYHU\ IUDJPHQWDWLRQ¶V KHDW GHJUHH LQ KLVWRU\ WLPH VORWV HVWLPDWH HYHU\ IUDJPHQWDWLRQ¶V KHDW
GHJUHH LQ WKHQH[W WLPHVORW DQGFDOFXODWHHYHU\ IUDJPHQWDWLRQ¶VSUREDELOLW\RIEHLQJYLVLWHG LQ WKHQH[W
WLPHVORW
• $FFRUGLQJ WR HYHU\ IUDJPHQWDWLRQ¶V SUREDELOLW\ RI EHLQJ YLVLWLQJ LQ WKH QH[W WLPH VORW DGRSW G\QDPLF
SURJUDPPLQJDOJRULWKPWRFRQIRUPWKHEHVWELQDU\VHDUFKWUHH2%672SWLPDO%LQDU\6HDUFK7UHHHYHU\
QRGHLQWKHWUHHFRUUHVSRQGHQWWRDIUDJPHQWDWLRQ
• &RQIRUP 0HUNOH +DVK 7UHH DFFRUGLQJ WR WKH EHVW ELQDU\ VHDUFK WUHH¶V VWUXFWXUH URXWH IURP
IUDJPHQWDWLRQ¶V FRUUHVSRQGHQW QRGH LQ0HUNOH+DVK 7UHH WR URRW QRGH FRQIRUPLQJ WKLV IUDJPHQWDWLRQ¶V
LGHQWLILFDWLRQFKDLQDQGVLJQDWXUHWR0HUNOH+DVK7UHHURRWQRGH¶VYDOXHDQGLQIRUPDWLRQVHULDOQXPEHU
DIWHU WKH QH[W QRGH¶V UHFHLYLQJ IUDJPHQWDWLRQ DFFRUGLQJ WR WKH LGHQWLI\LQJ FKDLQ DQG LQIRUPDWLRQ VHULDO
QXPEHUWRLGHQWLI\WKHIUDJPHQWDWLRQV
• 3DVVHGLGHQWLILFDWLRQOHDGVWRWKHQH[WIUDJPHQWDWLRQLGHQWLILFDWLRQRUZLOOEHGHOHWHGDVMXQNGDWD
'HILQLWLRQ JLYHQ NH\ DVVLJQPHQWV VHULDO.   N N     NQ!ˈN  N Â Â Â  NQˈLQ ZKLFK NH\
DVVLJQPHQWNLSUREDELOLW\RIEHLQJVHDUFKHGLVSLUHTXHVWHGWRFRQIRUPDELQDU\VHDUFKWUHH5EDVHGRQWKHVH
NH\DVVLJQPHQWVWRPDNHWKHPLQLPXPRIVHDUFKH[SHFWDWLRQFRVWVHDUFKFRVWLVWKHWHVWLQJQRGHDPRXQW
,QSXWNH\DVVLJQPHQWVHULDO. NNNQ!SUREDELOLW\VHULDOS SSSQ!
2XWSXWWZRWZRGLPHQVLRQDODUUD\3ULFH>L@>M@GHQRWHVWKHEHVWVXEWUHHVHDUFKFRVWFRQIRUPHGIURPNLWRNM
5RRW>L@>M@GHQRWHVWKHEHVWVXEWUHH¶VURRWQRGHGHVWLQDWLRQ
)RUVXEB7UHHVL]H WRQ
)RUVXEB7UHHVWDUW WRQVL]HWHUPLQDORIVXEWUHHLVHQG VWDUWVL]HˈOHQJWKLVWKHVL]H
)RU$OOQRGHVRIWKHVXE7UHHDVWKHURRWQRGHURRW VWDUWWRHQG
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)RUHYHU\URRWREWDLQWKHEHVWOHIWDQGULJKWVXEWUHHFRVWDFFRUGLQJWRWKHSUHYLRXVFDOFXODWHG3ULFHDUUD\
FDQDOVRGLUHFWO\REWDLQWKLVVXEWUHH¶VSULFHLV
6XPRIWKHEHVWOHIWDQGULJKWVXEWUHHSULFHVXPRIDOOQRGHV¶SUREDELOLW\
)LQG WKH VPDOOHVW SULFH DQG URRW LQ WKH LQQHU ORRS UHVSHFWLYHO\ UHFRUG WKHP LQWR 3ULFH>VWDUW@>HQG@ DQG
5RRW>VWDUW@>HQG@˗
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2XWSXW,QGLFHVRIQRGHVRIDQRSWLPDOELQDU\VHDUFKWUHHLQSUHRUGHU
LILM
N5>LM@
SULQWN
2%67LN
2%67NM
&RQIRUP0HUNOH+DVK7UHHDFFRUGLQJWRWKHEHVWELQDU\VHDUFKWUHH¶VVWUXFWXUHLVDV),*
'HILQLWLRQ^ILΊLP`6HQGHUVFRQIRUPPOHDIQRGHV^&KL +IL__L_L «P`5LVWKHURRWQRGHHYHU\
OHDIQRGHLVFRUUHVSRQGHQWWRDIUDJPHQWDWLRQVHQGHUVFRQIRUPDIUDJPHQWDWLRQ0HUNOH+DVK7UHHDFFRUGLQJ
WRWKHVHOHDIQRGHVDQGVLJQDWXUHWRWKHYDOXHRI0HUNOH+DVK7UHHURRWQRGHDQGLQIRUPDWLRQVHULDOQXPEHU
'HILQLWLRQ+˖^ˈ`!^ˈ`VLVDQHQFU\SWHG+DVKIXQFWLRQVXSSRVHGRQHWLPHRIVLJQDWXUHVFKHPH
KDVEHHQJLYHQ
3URGXFWLRQRI066 VHFUHWHNH\SDLUV FUHDWH KRQHWLPH VLJQDWXUH VHFUHWHNH\SDLUV DW ILUVW ;Lˈ<Lˈ
L «K;LLVWKHVLJQDWXUHVHFUHWNH\<LLVLGHQWLI\LQJVHFUHWHNH\
3URGXFWLRQRI066SXEOLFNH\FRQIRUPLQJDELQDU\WUHHLVDVIROORZVFRQVLGHUHYHU\LGHQWLI\LQJVHFUHWH
NH\<L LGHQWLI\LQJWUHH¶VOHDIQRGHDPRXQWLV LGHQWLI\LQJVHFUHWNH\<L¶V+DVKIXQFWLRQYDOXH+<L066
SXEOLFVHFUHWNH\LVWKHURRWRILGHQWLI\LQJWUHH

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),*0HUNOH+DVK7UHH
3URGXFWLRQRI066VLJQDWXUHXVLQJ,VW;L<LWRVLJQDWXUHWRIUDJPHQWDWLRQILZKLFKLQFOXGHVURRWQRGH¶V
YDOXH DQG LQIRUPDWLRQ VHULDO QXPEHU , ,VW LGHQWLI\LQJ VHFUHWHNH\<L FDOFXODWHG';L E\ ,VW DXWRJUDSKLQJ
VHFUHWNH\;LDQGWKHURXWH$FRUUHVSRQGHQWWRWKHLGHQWLI\LQJVHFUHWNH\<L
066DXWRJUDSKLQJLGHQWLILFDWLRQ066L<';L$˖LGHQWLI\WKHFRUUHFWQHVVRIRQHWLPHVLJQDWXUHDW
ILUVWWKHQXVLQJ$WRYDOLGDWHWKHFRUUHFWQHVVRI<DFFHSWVLJQDWXUHLIWKHWZRYDOLGDWHGYDOXHVDUHFRUUHFWRU
GRQRWDFFHSW
$QDO\VLVWRHPXODWLRQDQGVDIHW\
2Q2SSRUWXQLVWLF1HWZRUNLQJ(QYLURQPHQW21(VLPXODWRU>@HPXODWLQJH[DPLQDWLRQDQGHYDOXDWLRQWR
LWVSHUIRUPDQFHIRUWKLVVFKHPH(PXODWLQJVFHQHVGLVSRVHGPRYDEOHQRGHVZLWKLQPPDUHDHYHU\
QRGH¶VPRYLQJVSHHGLVIURPPVWRPVHYHU\QRGH¶VWUDQVPLWWLQJFRYHULQJVFRSHLVPHYHU\PRYLQJ
QRGH¶VPRYLQJVFRSHLVUDQGRPO\VHOHFWHG'HWDLOVDUHDV7DEOH
7DEOH3DUDPHWHUVIRU0+7VLPXODWLRQV
'XUDWLRQ PLQ
1XPEHURIQRGHV 
6SHHGRIQRGHV PVWRPV
7UDQVPLVVLRQ&RYHUDJH P
0HVVDJHVL]H P
)UDJPHQWDWLRQVL]H NN
5RXWLQJSURWRFRO 6:5RXWLQJ
5RXWLQJSURWRFRO 6:5RXWLQJ
6HWDFFRUGLQJWRWKHSDUDPHWHUVLQWKHWDEOHHPXODWHLQ6SUD\DQG:DLWURXWLQJ6:URXWHSURWRFRO
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&RPSXWDWLRQDO&RVW
7KH PDLQ FRPSXWDWLRQDO FRVW LV IURP VLJQDWXUH LGHQWLILFDWLRQ RSHUDWLRQ RWKHU RSHUDWLRQV VXFK DV +DVK
IXQFWLRQ RSHUDWLRQ FDQ EH LJQRUHG ,Q WKH 0+7 IUDJPHQWDWLRQ LGHQWLILFDWLRQ VFKHPH VXSSRVHG HYHU\
LQIRUPDWLRQIUDJPHQWDWLRQVL]HLVN²NFRPSDUHGZLWK2%%$2SSRUWXQLVWLF%DWFK%XQGOH$XWKHQWLFDWLRQ
LGHQWLI\LQJPHFKDQLVP>@VKRZVIURP),*
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),*&RPSXWDWLRQDO&RVW&RPSDULVRQEHWZHHQ2%%$DQG0+7
6FKHPH EDVHG RQ 0+7 IUDJPHQWDWLRQ LGHQWLILFDWLRQ FRVWV OHVV WKDQ VFKHPH EDVHG RQ 2%%$ RQ
FRPSXWDWLRQ7KLV LVEHFDXVH WKHVLJQDWXUHDPRXQW LQ0+7IUDJPHQWDWLRQ LGHQWLI\LQJVFKHPHLVVPDOOHU LQ
LQIRUPDWLRQIUDJPHQWDWLRQDGRSWLQJG\QDPLFSURJUDPPLQJDOJRULWKPWRFRQIRUPWKHEHVWELQDU\VHDUFKWUHH
2%67 UHGXFHG WKH SUREDELOLW\ RI DSSHDUDQFH RI OHVV DFWLYH IUDJPHQWDWLRQ ZKLFK UHGXFHG WKH DPRXQW RI
HIILFLHQW IUDJPHQWDWLRQ LQ0+7 LH UHGXFHG WKH DPRXQW RI HIIHFWLYH QRGH DQG WKHQ UHGXFHG WKH VLJQDWXUH
DPRXQW
7UDQVPLVVLRQ2YHUKHDG
),*  VKRZV WUDQVPLVVLRQ FRVW IRU 0+7 IUDJPHQWDWLRQ LGHQWLI\LQJ VFKHPH LV ORZHU WKDQ 2%%$
LGHQWLI\LQJ VFKHPH ,Q2%%$ PHFKDQLVP WKH WUDQVPLVVLRQ FRVW LV UHODWHG WR WKH IUDJPHQWDWLRQ DPRXQW RI
QHHGLQJ VLJQDWXUH WKHPRUH IUDJPHQWDWLRQ WKHPRUH WKH WUDQVPLVVLRQ FRVW:KLOH LQ WKLV VFKHPH RQO\ WKH
HIIHFWLYHIUDJPHQWDWLRQDPRXQWLVIXQFWLRQDOWRWKHWUDQVPLVVLRQFRVWVRWUDQVPLVVLRQFRVWFDQEHUHGXFHG
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),*7UDQVPLVVLRQ2YHUKHDG&RPSDULVRQEHWZHHQ2%%$DQG0+7
$QDO\VLVWRVDIHW\
• 3UHYHFWRULDO VDIHW\ DXWRJUDSKLQJVFKHPHSRVVHVVLQJSUHYHFWRULDO VDIHW\ LVPDQDJHPHQW WR VHFUHWHNH\
SDLUV DFFRUGLQJ WR WLPH SHULRG HQVXUHG DOO WKH DXWRJUDSKLF VDIHW\ SUHYLRXV WR WKH SUHVHQW VLJQDWXUH
$GRSWHG WKH WUXVWDEOH 0+7 IUDJPHQWDWLRQ LGHQWLI\LQJ VFKHPH LQ WKLV WKHVLV LQ 0HUNOH WUXVWDEOH WUHH
VLJQDWXUHSHULRGWKHSULYDWHNH\RIDXWRJUDSKLQJLVDG\QDPLFXSGDWLQJSURFHVVLIDWWDFNHUVREWDLQHGWKH
VHFUHWNH\SDLUVLOOHJDOO\LWFDQRQO\SURGXFHVLJQDWXUHDIWHUSUHVHQWWLPHSHULRGFDQQRWSURGXFHVLJQDWXUH
EHIRUHSUHVHQWWLPHSHULRGVRVLJQDWXUHSRVVHVVHVSUHYHFWRULDOVDIHW\
• $QWLVHOHFWLYHLPLWDWLYHDWWDFKRULJLQDO0HUNOHWUXVWDEOHWUHHVLJQDWXUHVFKHPHKDVEHHQSURYHGWRSRVVHVV
DQWLVHOHFWLYH LPLWDWLYH DWWDFK E\ /XLV &DUORV &RURQDGR *DUF¶FD >@ LWV SULQFLSOH LV PDLQO\ EDVHG RQ
VHOHFWHG+DVKIXQFWLRQ¶VDQWLFRQIOLFWQHV,QWKHVFKHPHRIWKLVWKHVLVFRQIRUPHG0HUNOH+DVK7UHHE\WKH
EHVWELQDU\VHDUFKWUHHVWLOOQHHGVWRDSSO\DQWLFRQIOLFW+DVKIXQFWLRQVRLWDOVRSRVVHVVHVDQWLVHOHFWLYH
LPLWDWLYHDWWDFK
• $QWLUHSXGLDWLRQWKHELJJHVWGLIIHUHQFHEHWZHHQ0HUNOHWUXVWDEOHVLJQDWXUHVFKHPHDQGRWKHUDXWRJUDSKLQJ
VFKHPHV LV LWV VDIHW\ LV GHSHQG RQ +DVK IXQFWLRQ¶V VDIHW\ +DVK IXQFWLRQ \ )[ KDV WKH IROORZLQJ
FKDUDFWHULVWLFV LW LV HDVLO\ WR FDOFXODWH \ YDOXH IURP JLYHQ [ YDOXH EXW RWKHUZLVH LW LV LPSRVVLEOH WR
FDOFXODWH[YDOXHE\\YDOXHDQGGLIIHUHQW[YDOXHV[DQG[GRQRWH[LVWDWDOOWRPDNH)[ )[
7KDW LV WR VD\ \ YDOXH FDQ RQO\ EH FDOFXODWHG E\ JLYHQ [ YDOXH VR WKLV VLJQDWXUH VFKHPH KDV DQWL
UHSXGLDWLRQFKDUDFWHULVWLF
• 'DWD LQWHJUDOLW\ LQ WKH VLJQDWXUH VFKHPH RI WKLV WKHVLV DGRSWLQJ LGHQWLI\LQJ FKDLQ¶V FRUUHVSRQGHQW
LGHQWLI\LQJ URXWH WR HQVXUHGDWD LQWHJUDOLW\ DQG WR VLJQDWXUH WR0HUNOH+DVK7UHH URRWQRGH¶V YDOXH DQG
LQIRUPDWLRQ VHULDO QXPEHU ,I WKH WUDQVPLWWHG LGHQWLI\LQJ VHFUHWH NH\ \ LV FKDQJHG ZKLFK ZLOO OHDG WR
LQFRQIRUPLW\RIFDOFXODWHG URRWQRGH¶V5YDOXHDQGSXEOLF VHFUHWHNH\5 YDOXHGXULQJYDOLGDWLQJSHULRG
IDLOXUHRIYDOLGDWLRQGHFOLQDWLRQRIVLJQDWXUH$V\YDOXH¶VFKDQJHZLOOOHDGWRGHFOLQDWLRQRIVLJQDWXUHLI
WUDQVPLWWLQJLQIRUPDWLRQQHHGVWREHFKDQJHG\¶VFRUUHVSRQGHQWYDOXHVKRXOGEHNQRZQEXWDFFRUGLQJWR
WKH XQLSRODULW\ FKDUDFWHULVWLF RI+DVK IXQFWLRQ LW FDQ QRW EH DFKLHYHG 6R WKLV VFKHPH FDQ HQVXUH GDWD
LQWHJUDOLW\
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• (IILFLHQF\DQDO\VLV7UXVWDEOH0HUNOH+DVK7UHHFRQIRUPHGIURPG\QDPLFELQDU\VHDUFKWUHHZKHQQHZ
IUDJPHQWDWLRQQHHGVWRVLJQDWXUHLQHYHU\WLPHLWRQO\QHHGVWRXSGDWHVRPHSDUWRIVXEWUHHV¶QRGHZKLFK
JUHDWO\UHGXFHGWKHDPRXQWRIQRGHQHHGVWRXSGDWHLQFUHDVHVLJQDWXUHHIILFLHQF\
&RQFOXVLRQ
7KLV WKHVLV DSSOLHG WUXVWDEOH 0HUNOH +DVK 7UHH LGHD LQWR '71 QRGH LGHQWLILFDWLRQ SURYLGHG D KLJK
HIILFLHQF\'71QRGHLGHQWLI\LQJVFKHPHHIIHFWLYHO\UHVROYHGWKHSUREOHPRIELJFRVWIRU'71LGHQWLILFDWLRQ
%DVHG RQ 0+7¶V IUDJPHQWDWLRQ LGHQWLI\LQJ VFKHPH HIIHFWLYHO\ UHGXFHG WKH DPRXQW RI IUDJPHQWDWLRQ
LGHQWLILFDWLRQDQGIDWKHUO\UHGXFHGWKHDPRXQWRIIUDJPHQWDWLRQVLJQDWXUH$QDO\VLVRIHPXODWLYHUHVHDUFKDQG
VDIHW\VKRZVWKLVVFKHPHKDVFHUWDLQIHDVLELOLW\
$FNQRZOHGJHPHQWV
7KLVZRUNZDVVXSSRUWHGE\WKH(GXFDWLRQ'HSDUWPHQWRI$QKXL3URYLQFHWKH3URMHFWRI1DWXUDO6FLHQFH
*UDQW1R.-$.-$.-%
5HIHUHQFHV
>@)DOO.)DUUHOO6'71DQDUFKLWHFWXUDOUHWURVSHFWLYH-RXUQDORI6HOHFWHG$UHDVLQ&RPPXQLFDWLRQV

>@%HUNRYLWV6&KRNKDQL6)XUORQJ-$HWDO3XEOLF.H\,QIUDVWUXFWXUH6WXG\)LQDO5HSRUW3URGXFHG%\
WKH0,75(&RUSRUDWLRQIRU1,67KWWSFVUFQLVWJRYJURXSV67FU\SWRBDSSVBLQIUDGRFXPHQWVPLWUHSV
>@$VRNDQ 1.RVWLDLQHQ . *LQ]ERRUJ 3 7RZDUGV 6HFXULQJ 'LVUXSWLRQ7ROHUDQW 1HWZRUNLQJ
KWWSUHVHDUFKQRNLDFRPILOHVWU15&75SGI
>@'HIUDZ\.(6ROLV-7VXGLN*/HYHUDJLQJ6RFLDO&RQWDFWVIRU0HVVDJH&RQILGHQWLDOLW\LQ'HOD\7ROHUDQW
1HWZRUNVUG$QQXDO,(((,QWHUQDWLRQDO&RPSXWHU6RIWZDUHDQG$SSOLFDWLRQV&RQIHUHQFH&2036$&

SS
>@%KXWWD1$QVD*-RKQVRQ(6HFXULW\DQDO\VLVIRU'HOD\'LVUXSWLRQ7ROHUDQWVDWHOOLWHDQGVHQVRUQHWZRUNV
,QWHUQDWLRQDO:RUNVKRSRQ6DWHOOLWHDQG6SDFH&RPPXQLFDWLRQV,:66&SS
>@-DQVHQ 5 %HYHUO\ 57RZDUG $QRQ\PLW\ LQ 'HOD\ 7ROHUDQW 1HWZRUNV 7KUHVKROG 3LYRW
6FKHPH3URFHHGLQJVRIWKH0LOLWDU\&RPPXQLFDWLRQV&RQIHUHQFH
>@ + =KX5 /X ; /LQ ; 6KHQ DQG = &DR ³2%%$$Q2SSRUWXQLVWLF %DWFK %XQGOH$XWKHQWLFDWLRQ
6FKHPHIRU'HOD\7ROHUDQW1HWZRUNV´LQUHYLVLRQ
>@7KH2QH6LPXODWRUKWWSZZZQHWODEWNNILWXWNLPXVGWQWKHRQH
>@76S\URSRXORV.3VRXQLVDQG&65DJKDYHQGUD³(IILFLHQWURXWLQJLQLQWHUPLWWHQWO\FRQQHFWHGPRELOH
QHWZRUNVWKHPXOWLSOHFRS\FDVW´,((($&07UDQVRQ1HWZRUNLQJYROQR)HE
>@/XLV&DUORV&RURQDGR*DUF
FD2QWKHVHFXULW\DQGWKHHIILFLHQF\RIWKH0HUNOHVLJQDWXUHVFKHPH

